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Herpetofaunal Species Richness of
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Abstract - The Southeast is the stronghold of US herpetofaunal biodiversity and
comprises approximately half of the nation’s species of amphibians and reptiles, of
which about 20% are endemic. However, few areas have been inventoried, thus
hampering efforts to monitor and protect populations. We conducted 2-year herpeto-
logical inventories of 16 parks within the National Park Service’s Southeast Coast
Network. We used a wide variety of standard field techniques to document species
occurrences and augmented our collecting records with historical data from muse-
ums, published literature, and personal collections. We documented the presence of
123 native species of amphibians and reptiles at the 16 parks, with numbers of

species ranging between 6 and 64 per park. Many southeastern parks support rich
assemblages of herpetofauna.

Introduction

Inventories to develop site-specific lists of species typically precede
monitoring efforts or research on populations and communities. Knowledge
of species present at a specific site can direct conservation efforts and land
management initiatives. The determination of species richness is the first
step in evaluating local status and trends of species. In consideration of a
nationwide effort to conserve native herpetofauna in natural habitats (Gib-
bons and Stangel 1999) and assist in a National Park Service (NPS) initiative
to conduct biotic inventories, we recorded the presence of amphibian and
reptile species on highly protected federal lands in the southeastern United
States— 16 parks that comprise the NPS’s Southeast Coast Network. Com-
pared to other taxonomic groups, occurrence of herpetofaunal species has
been poorly documented on the majority of NPS lands, and minimal infor-
mation is available on the status of populations (Stohlgren et al. 1995). Our
purpose was to provide the most reliable species lists currently available for
the herpetofauna of the 16 parks examined.

The Target Species: Southeastern Herpetofauna

The southeastern United States is the stronghold of amphibians and
reptiles in the United States and Canada. Of the more than 450 US
herpetofaunal species, approximately half occur in the Southeast and about
20% are endemic to the region (Conant and Collins 1998, Gibbons and
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Buhlmann 2001). Amphibians and reptiles are a significant component of
the native biodiversity in virtually every natural terrestrial and freshwater
habitat in the southeastern geographic region. Hence, the status of southeast-
ern herpetofauna is likely to reveal the well-being of a habitat as well as the
consequences of habitat destruction or other forms of environmental degra-
dation (Knutson et al. 1999, Vitt et al. 1990).

Despite being often overlooked, amphibians and reptiles are vital compo-
nents of southeastern ecosystems. They can serve important roles as both
predators and prey (Gibbons and Dorcas 2004, Taylor et al. 1988), thus
forming critical trophic links in many ecosystems. Additionally, the biomass
of many populations can far exceed that of endotherms (Burton and Likens
1975, Godley 1980, Iverson 1982). Because of their biological characteris-
tics and their functional roles in natural communities, the herpetofauna can
collectively serve as indicators of environmental integrity (Gibbons et al.
2000); hence, comprehensive accounts of regional species composition and
richness are fundamental to initiating meaningful monitoring or research
programs applicable to conservation issues.

The Study Sites: Southeast Coast Network

Our study was conducted at 16 parks within the NPS’s Southeast Coast
Network (Fig. 1). The parks were located primarily in the Upper and Lower
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Figure 1. Park lands forming the National Park Service’s Southeast Coast Network.

Since the completion of this study, Congaree Swamp National Monument was
designated Congaree National Park.
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Coastal Plains of the southeastern US, from the Outer Banks of North
Carolina, south to the Atlantic coast of northern Florida, and west into east-
central Alabama. Parks ranged in size from 8.2 ha (Castillo de San Marcos
National Monument) to 14,282 ha (Cape Hatteras National Seashore), and
some consisted of disjunct parcels spanning as much as 112 km (Cape
Hatteras National Seashore). Three “parks” were actually park groups—the
Timucuan Ecological and Historical Preserve group also included Fort
Caroline National Memorial; the Fort Sumter National Monument group
included Fort Moultrie National Monument; and the Cape Hatteras National
Seashore group included Wright Brothers National Memorial and Fort Ra-
leigh National Historical Site.

The Southeast Coast Network includes parks protected for their histori-
cal or cultural resources—battlefields, forts, national monuments—as well
as parks established to preserve environmental resources—ecological pre-
serves and wilderness areas. As a result, the parks within the network
exhibited a wide range of terrestrial and aquatic habitat diversity as well as
relative proportions of native and anthropogenically altered habitats. In
addition, the level of formal survey effort for amphibians and reptiles prior
to our study varied dramatically among the parks—from no previous
herpetofaunal inventory (e.g., Moores Creek National Battlefield, Fort
Sumter National Monument) to extensive or intensive survey (e.g., Cape
Hatteras National Seashore, Cumberland Island National Seashore, Fort
Matanzas National Monument).

Methods

We conducted extensive field surveys and supplemented our findings
with literature accounts, museum records, and personal collections and
reports (Appendix 1). Field surveys were conducted from May 2001 through
October 2003, although survey efforts varied from 11-259 person-days (not
including assistance by park personnel) among parks, based on park size,
habitat diversity within the park, and amount of prior survey work. Our
survey efforts typically were more intense at larger parks having a greater
diversity of habitats and at parks where little or no previous inventory had
been conducted (i.e., presumably with high numbers of previously undocu-
mented species). Additionally, field surveys were concentrated during times
when conditions favored amphibian and reptile activity or when targeted
species were known to be active (e.g., during spring rainy periods).

Evaluating the status of herpetofauna can be difficult because most
species are clandestine and many have low activity levels, low abundance, or
both. Therefore, determining species richness requires numerous tech-
niques, careful planning, experienced personnel, and a considerable
investment of time (Gibbons et al. 1997, Heyer et al. 1994). We used a wide
variety of standard herpetological sampling techniques at each park includ-
ing coverboards, terrestrial drift fences, aquatic dip netting, aquatic traps,
automated recording of calling anurans, road-cruising, and opportunistic
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visual searches (Fitch 1987, Heyer et al. 1994, Vogt 1980). In addition to
captures of live animals, we collected and identified turtle shells, shed snake
skins, reptile egg shells, and road kills. Park personnel provided assistance
in some instances.

When possible, photographs, specimen vouchers, or both were obtained
for each species found at each park (i.e., each species-park occurrence).
Specimen and photo vouchers from Timucuan Ecological and Historic Pre-
serve are housed in the museum at the site, as required by NPS. Specimens
and photo vouchers for the remaining 15 parks are deposited in the Auburn
University Museum and Charleston Museum.

Results

We recorded 123 of the 147 native species of amphibians (Appendix 2)
and reptiles (Appendix 3) within range of or peripheral to the NPS’s South-
east Coast Network, plus 8 introduced species. The total number of species
(native plus introduced) documented from parks ranged from 6-64 per park,
resulting in a total of 642 species-park occurrences (Appendix 4). Species
richness was strongly and positively correlated with park size (Fig. 2; linear
regression of log-transformed data, R*> = 0.5434, P =0.001). We documented
at least 26 new county records during the study. Our surveys documented 7
federally listed reptile species and 14 reptile and 1 amphibian species having
state status of special concern (e.g., State Threatened or Endangered) in one
or more of the states where they were found. We found at least one intro-
duced amphibian or reptile species in six parks (Appendices 2—4).

2.0 -
1.5 -
[}
Q2
[
& 10 ~
* [ ° y =0.274x +0.722
§’ R2=0.5434
0.5 - °
0-0 L} ¥ L] ¥ 1
0] 1 2 3 4 5
Log Area (ha)

Figure 2. Relationship between land area (ha) and species richness among the 16
parks we surveyed within the Southeast Coast Network. Note the strong positive
linear relationship between (log-transformed) land area and species richness (P =
0.001). Introduced species are not included in species richness values.
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In general, reptiles constituted a much greater proportion of the overall
herpetofaunal species richness than did amphibians. Among the reptiles,
snakes contributed the greatest number of within-range species (Appendix 3)
and the greatest proportion of documented species (Appendix 4). Although
anurans typically represented 20-30% of total species documented within a
park, salamander richness was consistently low, particularly for coastal and
island parks (Appendices 1 and 4; Fig. 1).

Several parks had been the focus.of previous formal herpetofaunal
surveys, contributing to the high number of species documented through
museum collections, records published in the literature or available as
reports, or both (Appendices 1 and 4). In addition, several herpetologists
provided personal observations of amphibians and reptiles for specific
parks that previously were unreported (e.g., Horseshoe Bend National
Military Park, Kennesaw Mountain National Battlefield Park, Ocmulgee
National Monument; Appendices 2 and 4).

Discussion

For most of the 16 parks, our surveys increased the number of docu-
mented herpetofaunal species considerably, and thus provide the most
complete list of species present or historically present. Despite variable
field sampling efforts among parks, due in part to differences in habitat
complexity and extent of historical information available, the species lists
are the most accurate yet available for each of the parks. The lists should
represent a high proportion of the herpetofaunal species actually present
and allow relative comparison of species richness among the 16 parks.

In general, parks with high herpetofaunal richness tended to be large in
size and have a high diversity of habitats (e.g., Chattahoochee River Na-
tional Recreation Area, Congaree Swamp National Monument, Timucuan
Ecological and Historical Preserve). Parks with a low herpetofaunal richness
(e.g., Fort Sumter National Monument, Castillo de San Marcos National
Monument, Charles Pinckney National Historic Site) typically were small in
size, lacked freshwater habitats, and contained a high proportion of
anthropogenically modified habitats. In some small parks containing a high
diversity of habitat types, we found an unusually rich assemblage of am-
phibians and reptiles. These included Moores Creek National Battlefield,
Horseshoe Bend National Military Park, and Ocmulgee National Monument,
all three of which were established solely for their historical resources. Both
Ocmulgee National Monument and Horseshoe Bend National Military Park
are located near the Fall Line along the boundary between the Piedmont and
Coastal Plain, and their resident herpetofauna included species characteristic
of both physiographic provinces.

We documented eight species of amphibians and reptiles that presumably
had been introduced, mostly in parks in Florida or southern Georgia. The
two introduced species of turtles documented during our field surveys, the
Pond Slider (Trachemys scripta) at Timucuan Ecological and Historical
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Preserve and the Florida Red-bellied Cooter (Pseudemys nelsoni) at
Chattahoochee River National Recreation Area, are native to the Southeast,
but are not within-range of the parks from which they were documented. We
strongly suspect that the single P. nelsoni captured at Chattahoochee was a
released captive because of plastron abrasions characteristic of captive ani-
mals (P. Pritchard, Chelonian Research Institute, Oviedo, FL, pers. comm.).
None. of the remaining introduced species (4 lizards and 2 anurans) are
native to the United States.

Twenty-four species within or peripheral to the geographic range of at
least one of the parks were not documented in any park during our study
(Appendices 2-3). Several explanations can be given for why these species
were not documented during our surveys or in previous efforts. Many or
most of the undocumented species listed as “within-range” probably do not
actually occur at the park in question. Because we were liberal when
including species as “within range,” ranges of some species (e.g., A.
mutica, A. texanum, D. ocoee, G. nigrinoda, N. clarkii, N. rhombifer) were
adjacent to or had minimal overlap with the Southeast Coast Network.
Thus, if a species is present at all, it may only occur in low numbers or only
at isolated locations in a region. In addition, the clandestine nature of many
species (e.g., R. floridana, H. simus) makes them particularly difficult to
sample even in locations where they are known to occur. Therefore, it is
not surprising that some of the species potentially occurring within the
Southeast Coast Network were never documented at any of the parks,
either because they are not actually present or are characteristically diffi-
cult to detect.

Several herpetologically important habitats were underrepresented in
Southeast Coast Network parks, resulting in the absence of some species that
would otherwise be expected to be present based on broad scale geographic
range maps. Longleaf pine forests support many species of amphibians and
reptiles (Guyer and Bailey 1993) and are habitats of major conservation
concern in the southeastern United States. Longleaf pine ecosystems have
been severely impacted by humans (Frost 1993), and such habitats within the
Southeast Coast Network parks are limited. Other habitats critical for south-
eastern herpetofauna, but that are poorly represented at parks within the
network, are isolated wetlands (Kirkman et al. 1999, Semlitsch and Bodie
1998). Consequently, amphibians and reptiles (including several federally
protected species) typically associated with these habitats were
underrepresented or undocumented during our study. Amphibians included
the Gopher Frog (R. capito), Flatwoods Salamander (A. cingulatum), Tiger
Salamander (A. tigrinum), and Striped Newt (N. perstriatus). Reptiles in-
cluded the Mole Skink (E. egregius), Pine Snake (P. melanoleucus), South-
ern Hognose Snake (H. simus), and Eastern Indigo Snake (D. corais). Future
land acquisition and management decisions by the NPS should consider
inclusion of these and other underrepresented habitats to conserve the full
spectrum of southeastern herpetofauna.
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Inventory is a critical first step in monitoring and managing biodiversity
(Andrewartha and Birch 1954, Krebs 1972). Biodiversity patterns in pro-
tected areas can be compared to the surrounding landscape to determine the
effects of specific land-use patterns on biodiversity. For example, a study
conducted in the Piedmont of North Carolina concluded that although some
sensitive or rare species may become extirpated in undeveloped areas sur-
rounded by extensive regional urbanization, the protected areas can continue
to support relatively high numbers of amphibian and reptile species (Rice et
al. 2001). Baseline inventories, when combined with subsequent monitoring,
also can be used to detect and evaluate temporal trends in species richness
and abundance. Unfortunately, the terms “inventory” and “monitoring” fre-
quently are misused or are used interchangeably, even though the goals (and
therefore the techniques and procedures) of one are quite different from the
other. The primary goal of inventory is to document the presence of target
species in a given area; the purpose of monitoring is to evaluate the status
and population trends of those species that are known to be present. Al-
though our multi-pronged survey approach proved to be an effective and
efficient tactic for conducting inventories at a large number of sites during a
relatively short time period, future monitoring will be required to determine
population viability and status of species documented within the parks. In
addition, active management of some habitats will be necessary to ensure the
long-term persistence of certain amphibian and reptile species within these
protected areas.

Government-managed lands “encompass 29% of the land area in the
United States” (Gibbons et al. 1997), mostly in the West, with over 32
million ha set aside within the National Park System alone (Stohlgren et al.
1995). The National Park System is a major contributor to the protection of
land and biodiversity, and national parks often serve as habitat havens for
numerous species of indigenous amphibians and reptiles. These parks be-
come especially important in situations in the Southeast where encroaching
urban development (e.g., Ocmulgee National Monument, Chattahoochee
River National Recreation Area) or agricultural impacts (e.g., Congaree
Swamp National Monument, Horseshoe Bend National Military Park) may
have resulted in local extirpations in a region. Thus, the potential contribu-
tion of protected lands in the National Park System to biodiversity conserva-
tion is far-reaching and should be widely recognized and appreciated by land
managers, conservation biologists, and the general public.
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Appendix 1. List of data sources (by park) documenting reptile and amphibian
species occurrences reported in Appendix 2-3.

Cape Hatteras National Seashore (CAHA)— Literature records: Beane 1998,
Braswell 1988, Braswell 1997, Engels 1942, Gaddy et al. 1999, Gibbons and Coker
11978, Lazell and Musick 1973, Quay 1959, Stoneburner and Ehrhart 1981, Woodson
and Webster 1999; Museum records: American Museum of Natural History,
Carnegie Museum, Cornell University Museum, Harvard - Museum of Comparative
Zoology, North Carolina State Museum; Pers. comm.: A. Braswell, R. Gaul and J.
Mitchell, S. O’Neil, N.I. Turner (pers. notes, NPS files).

Cape Lookout National Seashore (CALO)— Literature records: Blaney 1979, Engels
1952, Gibbons and Coker 1978, Lazell and Musick 1973, National Park Service
1977; Museum records: American Museum of Natural History, Harvard - Museum of
Comparative Zoology, North Carolina State Museum. Pers. comm.: NPS personnel.

Castillo de San Marcos (CASA)—none

Chattahoochee River National Recreation Area (CHAT) — Museum records: Univer-
sity of Georgia Museum of Natural History; Pers. comm.: J. Hightower, L. Wilson.

Charles Pinckney National Historic Site (CHPI)—none

Congaree Swamp National Monument (COSW)— Literature records: Cely and

Bennett 1985, Mancke 1979; Pers. comm.: Cely (1996, to NPS), R. Mancke, Nathan
Taylor, and NPS personnel.

Cumberland Island National Seashore (CUIS)—Literature records: Gibbons and
Coker 1978, Hillestad et al. 1975, Lenarz et al. 1981, Ruckdeschel et al. 1982, Shoop
and Ruckdeschel 1986, Shoop and Ruckdeschel 1997, Shoop and Ruckdeschel 2000;
Museum records: Carnegie Museum, Cumberland Island Museum, National Park
Service — Cumberland Island Natural History Collection, University of Georgia

Museum of Natural History, Williamson and Moulis 1994a, Williamson and Moulis
1994b.

Fort Frederica National Monument (FOFR)— Museum records: Williamson and

Moulis 1994a, Williamson and Moulis 1994b, University of Georgia Museum of
Natural History.

Fort Matanzas National Monument (FOMA)— Literature records: King and Krysko

1999, Krysko and King 1999, Krysko and King 2000, McCoy and Mushinsky 1992;
Museum records: Florida Museum of Natural History.

Fort Pulaski National Monument (FOPU)— Literature records: Rabolli and
Ellington 1999, Southeastern Wildlife Services 1981; Museum records: Cornell

University, Williamson and Moulis 1994a, Williamson and Moulis 1994b; Pers.
comm.: NPS files.

Fort Sumter/Fort Moultrie (FOSU)—none
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Horseshoe Bend National Military Park (HOBE)— Literature records: Hanlin and

Russell 1978; Museum records: Auburn University Museum; Pers. comm.: H.
Hanlin.

Kennesaw Mountain National Battlefield Park (KEMO)— Museum records: Univer-

sity of Georgia Museum of Natural History, Williamson and Moulis 1994a; Pers.
comm.: G. Beaton, L. Wilson.

Moores Creek National Battlefield (MOCR)— Museum records: North Carolina
State Museum; Pers. comm.: NPS personnel.

Ocmulgee National Monument (OCMU)— Literature records: Jensen and Moulis
1997, Pers. comm.: H. Berna, NPS personnel.

Timucuan Ecological and Historical Preserve (TIMU) —Museum records: American

Museum of Natural History, Florida Museum of Natural History; Pers. comm.: B.
Mansel, P. Moler.
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